Knockout of pentraxin 3, a downstream target of growth differentiation factor-9, causes female subfertility.
The ovulatory process is tightly regulated by endocrine as well as paracrine factors. In the periovulatory period, extensive remodeling of the follicle wall occurs to allow the extrusion of the oocyte and accompanying cumulus granulosa cells. Growth differentiation factor-9 (GDF-9) and bone morphogenetic protein-15 (BMP-15) are secreted members of the TGFbeta superfamily that are expressed beginning in the oocyte of small primary follicles and through ovulation. Besides its critical role as a growth and differentiation factor during early folliculogenesis, GDF-9 also acts as a paracrine factor to regulate several key events in preovulatory follicles. By analyzing GDF-9-regulated expression profiles using gene chip technology, we identified TNF-induced protein 6 (Tnfip6) and pentraxin 3 (Ptx3 or PTX3) as novel factors induced by GDF-9 in granulosa cells of preovulatory follicles. Whereas Tnfip6 is induced in all granulosa cells by the LH surge, Ptx3 expression in the ovary is specifically observed after the LH surge in the cumulus granulosa cells adjacent to the oocyte. PTX3 is a member of the pentraxin family of secreted proteins, induced in several tissues by inflammatory signals. To define PTX3 function during ovulation, we generated knockout mice lacking the Ptx3 gene. Homozygous null (Ptx3(-/-)) mice develop normally and do not show any gross abnormalities. Whereas Ptx3(-/-) males are fertile, Ptx3(-/-) females are subfertile due to defects in the integrity of the cumulus cell-oocyte complex that are reminiscent of Bmp15(-/-)Gdf9(+/-) double mutant and BMP type IB receptor mutant mice. These studies demonstrate that PTX3 plays important roles in cumulus cell-oocyte interaction in the periovulatory period as a downstream protein in the GDF-9 signal transduction cascade.